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1INTRODUCTION
The foremost cause of curable blindness throughout the world is
cataract. It can be congenital, senile, post traumatic, and secondary to various
ocular and systemic diseases. About 5.1 million people undergo cataract
surgery every year in India. Following uneventful cataract surgery, Iol is
implanted in the capsular bag .Whereas in cases of insufficient capsular support
following cataract surgery, post traumatic and due to collagen vascular diseases
patient can be prescribed aphakic spectacles, contact lenses and can be put
anterior chamber intraocular lenses, iris fixated and scleral fixated intraocular
lenses. Above mentioned implantation can be done as a primary or as a
secondary procedure.
The discovery of scleral fixated intraocular lens in 1950 and iris claw
lens in 1971 by Parry and Worst respectively lead to the development of
various procedures of intraocular lens implantation. This significantly reduces
various complications such as endothelial decompensation and bullous
keraopathy, pupillary block glaucoma and damage to angle structures.
Moreover placement of lens close to rotational centre reduces the magnification
and optical aberrations associated with spectacles and contact lenses
2REVIEW OF LITERATURE
Cataract surgery has become a necessity in the geriatic age group and in
special circumstances such as congenital, post traumatic and others. In cases of
insufficient capsular support when in the bag implantation of iol cannot be
done special techniques to implant iol such as retropupillary iris fixation and
scleral fixation have been employed. Results of few studies have been shown.
However which technique provides superior visual outcome and less
complications is still under study.
A study by Hara et al9 compared iris claw lens implantation with SFIOL
implantation and reported no complications in IRIS CLAW group compared to
SFIOL group. The time taken for surgery in iris claw lens group was less
(20+-8.9mts) than SFIOL group (49.7+-18.9 mts) Schellenberg6.
A study conducted by Mohr et al4 for 10 years showed that iris claw
implantation is a safe and less traumatic method of lens implantation following
PPV.
Gonnerman7 in his study observed over a period of 5 months that visual
outcome improved to 6/12 for over 60% of patients with iris claw lens
implantation. In a study conducted by Desilva et al13 visual outcome in over
68% of the patients with iris claw lens implantation was over 6/12.
Lee et al14 studied the visual outcome of primary SFIOL implantation
compared to secondary implantation.
3ANATOMY OF HUMAN LENS
DEFINITION - the lens is a transparent biconvex crystalline structure between
iris and vitreous and is an important refractive element in eye
GROSS ANATOMY OF ADULT LENS
It is an oblate spheroid situated in a depression known as patellar fossa
behind iris and in front of anterior hyaloid face. It is avascular and is devoid of
nerves. It is situated at a distance of 3.5mm behind the cornea. The posterior
surface is in contact with the vitreous and is attached to it in a circular area with
wigerts ligament. The biconvexity is the result of anterior surface being less
convex than posterior surface.
The centre of the anterior and posterior surface is called anterior and
posterior pole respectively. The line passing through the two poles forms the
polar axis .The anterior and posterior surfaces meet at the equator. Polar axis
and equatorial axis are at right angles to each other. The lens weighs 135mg at
birth and 255mg at 50 years of age. Retrolental space/Berger space is a
potential space between the posterior lens capsule and anterior hyaloid face.
Lens is held in position by a series of fibres which run from the ciliary body
and fuse into the outer layer of the lens capsule known as zonules of
zinn/suspensory ligaments of lens. Refractive index of lens is 1.39. Refractive
power of lens is 16-17 diopters. At birth 14-16 D, at 25 years 7-8D,at 50 years
1-2D.
4STRUCTURE OF LENS
LENS CAPSULE- It is a thin, transparent hyaline, collagenous
membrane which surrounds the lens completely. It is secreted by basal cells of
lens epithelium anteriorly and elongating fibres posteriorly. The capsule is
thinnest at the posterior pole. On ultramicroscopic examination it has a lamellar
appearance. It is principally composed of type 4 collagen and 10%
glycosaminoglycans. Produced continuously throughout life , the lens capsule
is the thickest basement membrane in the body.
LENS EPITHELIUM
It is a single layer of cuboidal nucleated epithelial cells lying deep to the
anterior capsule.
In the equatorial region these cells become columnar and actively
dividing and elongating to form new fibres throughout life. There is no
posterior epithelium.
ZONES OF LENS EPITHELIUM
Anterior lens epithelium is divided into 3 zones :
CENTRAL ZONE
It consists of cuboidal cells with round nuclei which do not mitose and
reduce with age. When these cells undergo metaplasia to spindle shaped
myofibroblast like cells it results in anterior subcapsular cataract
5INTERMEDIATE ZONE
This consists of cylindrical cells with round nuclei that mitose
occasionally. They lie peripheral to central zone.
GERMINATION ZONE
This is the most peripheral layer which consists of colmnar cells. These
have flattened nuclei and are actively dividing and form lens fibres. Dysplasia
of these cells leads to posterior subcapsular cataract
LENS SUBSTANCE- It consists of densely packed fibres that are arranged in
zones which indicate the various stages of development with very little
intracellular space. They are arranged as nucleus and cortex compactly in
adults.
NUCLEUS- It is the central part containing the oldest fibres. It consists of
different zones. Embryonic nucleus is the innermost part which is formed at 1-3
months of gestation. Outside this zone succesive zones like fetal nucleus and
infantile nucleus and adult nucleus are laid.
CORTEX
It is the peripheral part of the lens which lies just outside the adult
nucleus. It comprises the youngest fibres (most recently formed).
6CILIARY ZONULES
These are known as zonules of zinn and are the suspensory ligament of
lens. They consist of a set of fibres that run from the ciliary body and fuse into
the lens capsule at the equator. It holds the lens in place. Main fibres are
1. Orbiculoposterior capsular fibres
2. Orbiculoanterior capsular fibres
3. Cilioposterior capsular fibres
4. Cilioequatoril fibres
LENS TRANSPARENCY
It is maintained by the following factors
1. Single layer of epithelial cells
2. Semipermeable nature of capsule
3. Spasticity and compactly arranged cells.
4. Arrangement of lens proteins
5. Pump mechanism that maintains the dehydration of lens
6. Avascularity
7. Auto oxidation : lens is maintained in a reduced state by reduced
glutathione and this helps in maintaining the integrity of cell membrane
pump
7METABOLISM OF LENS
Occurs mainly at lens epithelium. Anaerobic glycolysis contributes to
70% of energy. Besides this glucose is also metabolised via kreb's cycle and
HMP pathway regulation of electrolyte balance helps to maintain the normal
hydration .adult lens contains 65% water. Na+ K+ ATPase pump removes
sodium out and accumulates potassium inside the lens.
EVOLUTION OF CATARACT SURGERY
The term cataract was introduced by Constantinus Africanus an arabic
oculist. He translated arabic 'suffusion 'in to latin' cataract ' meaning 'waterfall '.
In ancient times it was practiced as reclination, depression or couching.
Earlier couching was the primary technique of dislodging the cataract.
Susruta, an ancient Indian surgeon gave the first written description of
couching. Davie 7l, a French oculist, decribed new technique of cataract
extraction.
INTRACAPSULAR CATARACT EXTRACTION
Samuel sharp introduced the subject of removing the lens in toto with
the capsule in 1753. Collar in 1953 inserted iris fixated lens
8HISTORY
RETURN TO ECCE – POST MODERN ERA
Optical rehabilitation of aphakic patients was a major concern in patients
who underwent intracapsular cataract extraction. Harold Ridley performed the
first lens implantation at St. Thomas Hospital in London in 1949. Then
Cornelius Binkhrost of Holland modified the IOL concept between 1965 &
1972.Kelman introduced the ultrasonic breakup of nucleus coupled with the
schei's concept of irrigation and aspiration of the cortex in 1967.In the early
1980s, Gimbel and Neuhann recognised their contribution towards continuous
curvilinear capsulorrhexis for safe in the bag nuclear emulsification. The next
development was Faust's hydrodissection to achieve nucleus manipulation and
disassembly in 1984. Then divide and conquer nucleus fracture was propelled
by Gimbel. Kunihoro Nagahara from Japan stunned the surgical world with his
phaco chop technique.
Next advancement is the clear corneal incision phaco emulsification. In
1992 fine described the concept of temporal clear corneal incision. In 1985
shearing described bimanual phacoemulsification in 1985. Then phaconit
(phaco done with needle through an incision and with phaco tip) was
introduced by Amar Agarwal in 1998.
Cornelius binkhorst modified the IOL Concept between 1965 and 1972.
Collar first inserted the iris fixated lens in 1953. In 1957 Binkhorst introduced
the iris clip IOL, a predecessor of present iris claw lens. Then in 1969 worst
9introduced the concept of suturing iris clip lens designed by Binkhorst called
'Medallian lenses'. In 1971 Worst at a meeting in Paris presented the iris claw
lens a PMMA IOL which is biconvex that was fixed in the anterior iris plane in
the mid periphery.
In 1978 the model 205 was designed that became Artisan. In 1986
biconcave phakic version of Artisan was first implanted by Feschner for
refractive surgery purposes. In 2005 FDA gave approval for the first ac phakic
iol Verisye iris claw lens.
MAJOR DEVELOPMENTS IN CATARACT SURGERY
800 BC - Couching performed by Indian surgeons (sushruta)
1750 - First ECCE by Daviel
1753 - First ICCE by Samuel Sharp
1949 - Ridley implanted the first IOL
1967 - Phacoemulsification by Kelman
1980 - Miller and Shegman used healon to stabilize AC
1993 - 'PHACO CHOP' technique by Nagahara
1997 - Accommodating IOL by Cunnings
1998 - Bimanual microincision and phacoemulsification by
Agarwal
DEVELOPMENT OF MODERN INTRAOCULAR LENS IMPLANTATION
SURGERY
Cataract surgeries were carried since 2000 years. Intraocular lens
implantation is only 60 years old.
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LENS DESIGN AND FIXATION
Binkhorst proposed the classification of various types of IOL fixation in
1967. This was updated in 1985 as
1. Anterior chamber angle supported lens
2. Iris supported lens
3. Capsule supported lens
4. Posterior chamber angle supported lens
It is classified today as
1. Iris supported lens
2. Anterior chamber lens
3. Posterior chamber lens
EVOLUTION OF INTRAOCULAR LENSES
FIRST GENERATION IOL (ORIGINAL RIDLEY POSTERIOR
CHAMBER LENS) : 1949-1954.
The First IOL implantation was done by Sir Harold Ridley in the St .
Thomas Hospital in London on 29 Nov 1949. After the second World War.
PMMA (polymethyl methacrylate) was the IOL material used. They were inert.
But there were some complications such as inflammations and subluxation of
lenses.
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SECOND GENERATION IOL (1952-1962)
Frequent subluxations of Ridley IOL lead to the consideration of new
implantation site the anterior chamber angle. This can be done after ECCE or
ICCE. ACIOL implantation was done in less time and was simpler than
retropupillary placement of IOL. The first ACIOL implantation was performed
by Baron in May 13, 1952. Two types of designs were fashioned rigid or semi
rigid ACIOL after Schrampelliand flexible or semi flexible ACIOL that have
either closed or open haptic loop. Strampellilens was modified by Peter
Choyce. The first open loop ACIOL was developed by Barraquer with J haptic.
These lenses lead to chronic uveitis due to erosion of ciliary body by haptics.
Uveitis glaucoma hyphema syndrome and corneal decompensation were the
main complications of poorly manufactured ACIOL,
THIRD GENERATION IOL (IRIS SUPPORTED LENS)
The complications of Ridley lens and AC lenses were overcome by the
introduction of iris fixated IOL. Binkhorst introduced the first iris clip lens in
1957. The lens designed by him had 4 loops 2 clipped in front and 2 behind
iris. But with these early iris clip lens .there were problems such as iris chafing
and pupil abnormalities.to overcome these problems Binkhorst nade the
anterior loops longer and this led to corneal decompensation from periphenal
touch. This design was modified by Fyodorov and named as Sputnik lens
which had 3 haptics in front and 2 behind the tris. Jan Worst conceived the new
concept of iris claw lens (lopster claw). The complications were Pseudophakic
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bullous keratopathy, iris atrophy and pigment dispersion glaucoma. In these
cases lens explantation/lens exchange is usually the best treatment.
FOURTH GENERATION IOL (INTERMEDIATE ANTERIOR
CHAMBER LENS
From 1950 to 1980 iris supported lens went through major
modifications. Anterior chamber lenses with flexible loops were developed to
overcome the problem of tissue chafing. Their haptics were made of PMMA
and polypropelene. Kelman lens which were rigid and flexible, open loop
single piece PMMA designs were the best. Modification of these lenses are
commonly implanted today. These provide excellent results. New lens designs
are haptic fixation lenses and small diameter round looped IOLs.
DISADVANTAGES OF CLOSED LOOP ANTERIOR CHAMBER LENS
 Inappropriate vault- compression ratios leads to deleterious effects
when the lens is compressed as it may vault anteriorly and posteriorly. For
large diameter lens with small diameter loops causes 'cheese cutter effect'
resulting in uveitis and cystoid macular edema. Some lenses cause secondary
glaucomas due to broad area of contact with angle. Sharp edged lens cause
uveitis and UGH syndrome. Synaehiae around small diameter loops makes
removal difficult if necessary.
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ADVANTAGES OF MODERN, OPEN LOOP, ONE PIECE ALL PMMA
FLEXIBLE ANTERIOR CHAMBER LENSES
Modern lenses after tumble polishing have smooth surfaces and rounded
edges. This reduces the chances of tissue chafing. Sizing is less critical with
flexible open loop lenses. Vault is maintained under high compression unlike
closed loop lenses and this minimises the touch against cornea anteriorly or
posteriorly against iris. Point fixation is possible. Some of the open loop
intraocular lens designs like that with Choyce like haptic or footplate fixation
are easier to remove. These lenses have well polished surfaces and this prevents
Synechiae formation and makes removal easy. Without tissue damage with
disappointing results from early anterior chamber IOLs, new lenses were
developed with improved designs and manufacturing techniques which
provided good success. Anterior and posterior vaulting characteristics were
improved and this reduced tissue chaffing and uveitis. Tumble polishing of one
piece, all PMMA lenses provided excellent surface and edges. Anterior
chamber lenses should be designed with smooth edges as they are confined to a
space directly adjacent to delicate anterior segment tissues when compared to
posterior chamber lenses. Main disadvantages of anterior segment over
posterior segment lenses are
? close proximity of haptics to the angle structures, corneal endothelium
and anterior iris surface
? difficulty in IOL sizing for rigid lens designs
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Close proximity with cornea leads to complications like corneal
decompensation and pseudophakic bullous keratopathy.
New design rigid/ flexible lenses have haptics/spatula type footplate
fixation which generally slides out when removal is necessary minimising
tissue damage compared to small diameter loop lenses.
Another type of fixation element for anterior chamber lenses include
small diameter loops. Types are open loop and closed loop designs. Small
diameter closed loops result in cheese cutter effect and is difficult to remove
due to 360 fibrouveal encapsulation. During explantation these may lead to
tissue tears, iridodialysis and haemorrhage. Closed loop anterior chamber
lenses are not safe and efficient than one piece, all PMMA lenses.
In 1987 United States removed the closed loop design from the market.
Kelman modification of anterior chamber IOLs (with Choyce style footplates),
'flexible open loop designs' with tumble polishing provides a rounded , tissue
friendly surface with angle structures and other tissues.
Nowadays scleral fixated and iris fixated lens are being implanted in
cases previously considered for anterior chamber lenses and the results are
encouraging. Techniques are difficult than anterior chamber lenses and has to
be done by experienced surgeon.
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FIFTH GENERATION (IMPROVED POSTERIOR CHAMBER
LENSES)
Harold Ridleys original concept of posterior chamber IOL implantation
was considered after 1975.The first posterior chamber lens was impanted by
John Pearce in England. It was a rigid tripod design with two inferior feet
implanted in capsular bag and superior foot plate in front of anterior capsule.
Then in early 1977 a major break through in posterior chamber lens was made
by Steven Shearing of Las Vegas. The designed IOL with optic and two flexible
J shaped loops. After this c- looped posterior chamber lens was introduced by
William Simcoe of Tulsa. Then one piece ALL PMMA PCIOL s was
introduced by Eric Arnott of London. Among the IOLs available today J loop,
modified J loop, C-loop or modified C-loop are commonly used. The main
advantage of posterior chamber IOL over anterior chamber IOL is its location
behind the iris away from anterior segment structures.
Type of fixation of PCIOLS were according to the surgeon's preference.
Several loop fixation sites are possible with modern PCIOLs..
Methods of anchoring
? ciliary region
? lens capsular sac
? inferior loop in the capsular sac and superior loop anterior to anterior
lens capsule
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These sites have been histologically confirmed by postmortem analysis
of eyes which have undergone posterior chamber IOLs. The development of
PCIOLs implantation coincided with extra capsular cataract extraction.
Four major milestones lead to the evolution of ECCE according to
Shearing:
? Microscopic surgical techniques
? Phacoemulsification
? Iridocapsular fixation
? Flexible posterior chamber lenses
IOL implantation would not have been possible without the help of
microscopic surgical techniques. Initially phacoemulsification gained
importance because of small wound but IOL insertion required enlargement of
wound. From 1974 IOL implantation began to gain significance.
Cornelius Binkhorst stressed the importance of in the bag IOL
implantation as he recognised that intact posterior capsule enhanced stability
.ECCE was also advantageous than ICCE in reducing complications such as
cystoid macular edema, vitreous loss and retinal detachment. The emergence of
flexible posterior chamber lenses further made ECCE score over ICCE.
In the bag fixation also avoids IOL proximity to uveal tissues. When
both loops are placed outside the capsular sac complications such as
decentration and uveal chaffing occurs. Earlier iris fixated lenses caused
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significant tissue chaffing. The emergence of posterior chamber IOL fixation in
the bag reduced the complications and lead to the development of new IOL
designs and new surgical techniques.
ADVANTAGES OF PLACING BOTH LOOPS IN THE LENS
CAPSULAR SAC :
? Anatomical positioning of lens
? symmetrical placement of lens
? avoids unwanted stress on zonules when the lens is manipulated over
the anterior capsule
? avoids spontaneous loop dislocation
 Intraocular lens is placed at a maximal distance behind cornea and
posterior iris and this reduces the post operative pigment dispersion. Non
proximity of lens with the ciliary body reduces uveal chafing and reduces the
breakdown of blood aqueous barrier. .Moreover introcular lens placement is
considered to be safe in children an young adults. Most important complication
of intraocular lens placement is posterior capsule opacification (second
cataract/ after cataract and elschnig pearls). The placement of lens in the
capsular sac stretches the posterior capsule gently out of all the open loop
flexible IOLs available today. The one -piece all PMMA posterior chamber IOL
with posterior convex or biconvex optics provides a symmetrical stretch. When
the capsule is stretched symmetrically the folds in the capsule is reduced and
18
this minimises the posterior capsular opacification by holding the posterior
capsule tightly against the posterior aspect of lens. This is called as 'No space.
No cells ' concept.
Surgical quality and accurate IOL positioning are very important for a
successful outcome in a cataract surgery. In order to achieve this many new
methods such as ophthalmic visco surgical devices and methods that help in a
good anterior capsulotomy are available. The envelope technique of
capsulotomy and continuous curvilinear capsulorrhexis helps accurate
placement of loop inside the capsular bag.
SIXTH GENERATION (MODERN CAPSULAR LENSES- RIGID
PMMA, SOFT FOLDABLE AND MODERN ANTERIOR CHAMBER)
Since 1980 there had been remarkable advancements in cataract surgery
and IOL designs. Many newer techniques and iol designs developed that
allowed placement of IOL in the bag consecutively, securely and permanently.
Both rigid and soft IOLs are available.
Since 1980 there had been various modifications in the surgical
techniques such as emergence of OVDs and continuous curvilinear
capsulorrhexis, hydrodissection, phacoemulsification and in the bag IOL
placement. This technique was not only safer but also accomplished through a
small wound than earlier performed extra capsular cataract extraction.
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Binkhorst initiated the capsulorhexis and introduced the two- step
envelope technique which finally changed to single step capsuorhexis. The
benefits of CCC over can- opener techniques were
1. Radial tears of capsule reduced as these decreased the stability of the
posterior capsule and caused haptics to prolapse
2. stability of the capsular bag is achieved by capsulorhexis that helps in
copious hydrodissection and cortical cleaning.
Faust coined the term hydrodissection in in 1984. This technique of
hydrodissection and hydrodelineation made the cortical clean up very easy. The
thorough clean up of cortex from the equatorial fornix reduces the long term
risk of PCO.
Charles Kelman through modern phacoemulsification enabled removal
of lens and intraocular lens placement through small incision of about 3mm.
When compared to 10- 11 mm incisions of ECCE. Small incision surgeries
allow for rapid wound healing and visual recovery and reduces postoperative
astigmatism. Both rigid PMMA and foldable IOLs are suitable for in the bag
IOL implantation. Modern single piece, all- PMMA IOL can be comfortably
inserted incisions as small as 5.5-6mm length. They provide best centration and
long term excellent results than foldable lenses. One piece IOL design of
12-12.5mm is an ideal fit for the capsular bag whose diameter is about 10.5
mm. Ciliary sulcus measures slightly larger than this (11mm and reduces with
age).
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Rigid PMMA IOL lenses have been successful in paediatric cases. Eye
ball in infants continues to grow during the first 2 years. Therefor adult lenses
of size 12mm can be implanted with good outcome I in children of this age.
Problem of PCO which was frequently encountered inolden days are being
prevented by primary posterior capsulectomy.
Foldable lenses are being increasingly used for small incision surgeries
nowadays. Various materials such as silicone, acrylic and hydrogel are being
used for manufacturing foldable lenses.
Plate lenses known as "Mazzocco taco" were the earliest designs in
clinical use. Because of poor manufacture and improper positioning in the
capsular bag resulted in significant complications.. with good manufacturing
techniques in the recent years these lenses are being used with success. These
lenses have large positioning holes that help in synechiae formation and helps
in stability.
Three piece lenses made of silicone, acrylic and hydrogel are being
implanted nowadays with excellent outcomes. These lenses can be implanted
through small incisions as small as 5mm and also through clear corneal
incisions under topical anaesthesia with rapid visual recovery.
 It is the quality of surgery which affects the outcome of a surgery and
not the IOL due to the improvement in the manufacture of lens designs. Thus
IOL implantation not only provides best optical rehabilitation after cataract
removal but also a bonafide refractive procedure.
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Bifocal and multifocal IOLs have been advancements in IOL designs.
Refractive IOLs have been of particular interest after evolution of clear lens
extraction and phakic IOLs of myopia.in order to achieve a successful outcome
free of complications such as decentration and posterior capsular opacity the iol
should be symmetrical placed in the capsular bag and the cortex should be
thoroughly cleaned up.
In recent years there had been a development of tissue friendly
biomaterials such as foldable lenses. But there where disadvantages with these
biomaterials such as silicone lenses when a subsequent vitreo retinal surgery
with siicone oil implantation is done. Therefore the surface characteristics of
these lenses are being improved and there has been continuous change in the
design of haptic styles for achieving more stable fixation of iol in the capsular
bag.
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IOL GENERATIONS I
Fig 1: Schematic representation of implantable Ridley lens
Fig 2: Photographs of 2 autopsy eyes with Ridley lens
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IOL GENERATION II
Fig 3: Schematic representation of ACIOL
Fig 4: Examples of early ACIOL
IOL GENERATION III
Fig 5: Examples of iris fixated IOL.
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IOLS GENERATION IV
Fig 6: IOLs Generation IV
Fig 7: Examples of generation iv a AC-IOL: semi flexible ACIOL
Fig 8: Examples of generation IV b AC-IOL: flexible AC-IOL with open
haptic loops
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Fig 9: An autopsy eye with a feaster universal lens
IOLs GENERATION V
Fig 10: examples of generation va PC-IOL: early PC-IOL
Fig 11: Examples of generation va PC-IOL
26
Fig12: Schematic representation of implanted posterior chamber lenses
IOLs GENERATION VI
Fig13: An autopsy eye with symmetrical capsular fixation of an alcon acrys
of foldable lens
Fig14: schematic representation of the concept of the injectable lens
following endocapsular cataract extraction
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RECENT ADVANTAGES
1. The haptics of one piece plate designs have large foramina or holes for
fixation. The growth of fibrocellular tissue through these holes results in
the adhesion of anterior capsule with posterior capsule and thus helps in
stable fixation of lens in capsular bag. All these take place in a period of
2 weeks and more. The same features have been incorporated in
silicone, hydrogel and collamer lens materials.
2. Rigid lens materials such as PMMA, polymide or polyvinylidene
fluoride with good material memory are the preferred for 3 piece
foldable designs. Major designs in the American market are Advanced
Medical Optics (AMO) S140 NB with PMMA haptics, the Bauch and
lomb SoFlex C31UB. These haptics have good memory and help in
stable fixation.
3. Inorder to reduce the PCO with new foldable lenses square, truncated
optic edge has been incorporated. This has been proved by animal
studies , autopsy specimen, and clinical studies with 3 piece AcrySof
lens and found that posterior capsule opacification is reduced
AMO Sensar IOL has been incorporated with this feature. Latest
modifications are round anterior optic edge and square posterior optic edge.
Recently silicone and hydrogel lenses have these chracteristics. The foldable
hydrogel lenses from Bausch and Laumb do not have the square edge but
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works are going on regarding this Heavy investments are for single piece IOL
with same optic material and has been successful AcrySof IOL an hydrophobic
acrylic lens from Alcon provides excellent results.
Injectors are also being developed to be used with new IOL designs
recently concern is not only restoring the refractive status of the eye but also
toric corrections and multifocality. Safety and efficacy of these lenses are being
still worked. Apart from necessity of easy to inject IOLs the major concern is
the bicompatibility – the interaction of IOL with the capsular bag. Both IOL
design and surgical technique influence the outcome of surgery.
Now interest has been towards phakic IOLs which have been proved to
correct refractive error. Anterior chamber IOLs are being considered for
refractive corrections, Foldable phakic lenses for insertion through small
incisions are also available. Iris fixation lenses placed in posterior chamber are
being studied.
Inspite of development of various lens designs the choice of IOL
depends on surgeons choice based on paient factors such as history, clinical
status and intra operative complications.
OCULAR INJURIES AND TRAUMATIC CATARACT
Ocular Injuries Classification
 Anatomical classification of ocular injuries:
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1. Extra ocular
2. Intra ocular
Extraocular injuries are lid lacerations, orbital fractures, orbital
haemorrhage and traumatic optic neuropathy.
Intra ocular injuries are classified as
? open globe injuries
? closed globe injuries according to Ocular trauma classification
1. CLOSED GLOBE INJURIES
These are injuries in which the coats of the eyeball remain intact. A
contusion or partial thickness laceration may occur but there is no full thickness
defect.
OPEN GLOBE INJURIES
These are injuries in which there is a full thickness laceration in the
ocular coats. They are classified as:
A) Mechanical injuries : Blunt injuries, Penetrating injuries
B) Non mechanical injuries : Electric cataract, Thermal cataract,
radiational cataract, chemical injuries induced cataract
30
BLUNT INJURIES: Forces which cause blunt trauma to the eye are :
1. DIRECT IMPACT in which maximum injury is at the point of blow
(COUP)
2. COMPRESSION WAVE FORCE- In which the a wave of force is
transmitted through the fluid ocular contents on sudden compression.
Here the maximal injury is distant from the point of contact
(COUNTERCOUP)
3. REFLECTED COMPRESSION WAVE FORCE: Here the force
transmitted on sudden compression is reflected to the posterior pole
causing damage to the fovea.
4. REBOUND COMPRESSION WAVE FORCE: after hitting the posterior
pole the force is directed in causing injury to the retina and choroid by
forward pull and injury to lens iris diaphragm by forward thrust.
5. INDIRECT FORCE : Globe is hurled against the elastic contents of the
orbit suddenly.
PATHOPHYSIOLOGY
(a) When a blunt force strikes the anterior surface of the eye the
globe is compressed anteroposteriorly and expands equatorially.
This produces the stretch of zonules and capsule. Thus the coup,
coutercoup and expansion of equator results in traumatic cataract.
(b) When the lens is traumatised with intact capsule it imbibes water
and this results in separation of lens fibres.
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(c) When the lens capsule suffers a concussion its semipermeable
nature is affected with aqueous getting imbibed into it and affects
the active transport of metabolites.
Cataract produced by blunt trauma are classified as:
?  Discrete sub epithelial opacities
? traumatic rosette cataract
? traumatic zonular cataract
? early maturation of senile cataract
? Diffuse concussion cataract
Blunt injury causes not only traumatic cataract, but also anterior and posterior
subluxation or dislocation of lens
POST SURGICAL APHAKIA
Most common intraocular surgery performed throughout the world is
cataract . In all the cases it is not possible to implant the IOL in the bag owing
to inraoperative complications. The complication of PC rent has been more in
extracapsular cataract extraction. Small incision cataract surgery and
phacoemulsification.
POSTERIOR CAPSULAR RENT
Most common intraoperative complication that can be prevented with
due precautions. Certain conditions such as undilated pupil, mature cataract,
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grade 4 nuclear sclerosis, pseudoexfoliation over anterior lens capsule are at
high risk of PC rent. By meticulous surgical techniques this complication can
be avoided. Eventhough PC rent occurs and vitreous enters ac careful anterior
vitrectomy can avoid many complications.
BEFORE NUCLEUS REMOVAL
Posterior capsular rent can be disastrous when it occurs before nucleus
extraction as the nucleus may drop into the vitreous. When the rent is small
enough to be sealed by OVD phacoemulsification can be proceeded. When this
is not possible viscoelastic is injected anterior and posterior to the nucleus and
the nucleus drop is prevented. Through Parsplana incision at about 3mm from
limbus instrument is inserted into the vitreous cavity and this is called posterior
levitation. When there is a pc rent there is always a vitreous loss and vitrectomy
should be done meticulously to avoid future complications.
DURING CORTICAL IRRIGATION AND ASPIRATION
When there is PC rent during cortical aspiration vitreous escapes
through this into the anterior chamber. Viscoelastics should be injected at the
rent site and vitreous is pushed posteriorly. Cortex aspiration is attempted by
reducing the flow or dry aspiration. Aspiration is done far away from the rent
site towards the direction of rent. Removal of the cotex from the rent site
results in more vitreous loss and enlarges the rent. Anterior vitrectomy should
be done gently in order to avoid enlargement of tear during this procedure AC
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is formed by infusion through paracentesis site. After thorough vitrectomy the
cortex that is remaining is removed by keeping the vitrectomy in aspiration
mode and not the cutter mode.
OPTICS OF APHAKIAAND PSEUDOPHAKIA:
78 year old man has a total dioptric power of 58 D. Out of this 75% is
contributed by cornea and 25% by lens. When the natural lens is removed the
deficient refractive power should be restored by a lens to restore normal vision.
This could be by:
1. spectacles
2. contact lenses
3. intraocular lens
Each of the above mentioned modality have different optical consequences.
OPTICS OF APHAKIA
One form of visual rehabilitation in aphakia are spectacle lenses. The
image magnification of retina is 25% larger than crystalline lens. Spectacles
provide 2% magnification for each diopter of power. Aphakic spectacles
provide an average of 12.5 D. But the disadvantages are optical aberrations
such as pin cushion distorsion, barrel distortion, Jack in th Box phenomenon
and Roving scotoma caused by aphakic spectacles. Aphakic spectacles provide
a magnification of 25% and thus the field of vision is reduced by 25%.
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OPTICA L CORRECTION OF APHAKIA WITH CONTACT LENSES
Contact lenses are at the corneal plane and correct the refractive error by
adding to the refracting power of cornea. The power of lens at a vertex of
12mm is 12.5 D whereas at the cornea is 14.7D. But the contact lens provides
6-8% magnification and in cases of unilateral aphakia and other eye phakic
binocular vision is not achieved.
OPTICS OF PSEUDOPHAKIA: The lens that is inserted in the bag after
cataract extraction has an average power of 21 D. The magnification produced
at this site is 1.5% more than the crystalline lens. Whereas an anterior chamber
lens has an average power of 18D and it provides 2% magnification. Thus
when lens is placed in the bag in uniateral aphakia and other eye pseudophakia
binocular single vision can be achieved. Various types of available IOLs are
biconvex, plano convex and meniscus lenses. Of these the majority are
biconvex lenses. The optical quality of the IOL is measured depending on its
performance with respect o spherical aberration, tilting and decentration. Most
of these complications are not found with biconvex lenses.
SECONDARY INTRAOCULAR LENS IMPLANTATION
It is done in eyes which have been rendered aphakic previously by the
extraction of natural lens.
INTRAOCULAR LENS IMPLANTATION: Posterior capsule and zonules
should be carefully inspected to determine the site of IOL implantation. The
available choices are :
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? Capsular bag
? Ciliary sulcus
? Suture posteriorchamber
? Iris fixated
? Anterior chamber
Capsular Bag: When there is a small pc rent with intact well defined anterior
capsule margins IOL can be implanted in the bag itself. This is either he lens is
placed carefully with haptics oriented away from rent to prevent the
enlargement of the rent
CILIARY SULCUS
When the rent is of more than 4-5mm size and there is extensive zonular
disruption there will not be adequate support of the capsular bag. In these case
ac is well formed to open the ciliary sulcus and the IOL is placed at area of
intact capsule and zonule.
Iris Fixation: This is fixed either anterior to the pupil or posterior some
surgeons sutured the haptics to iris to prevent decentration.
SUTURED SCLERAL FIXATED INTRAOCULAR LENS
When there is zonule loss for more than 4- 5 clock hours then the lens
could not be placed in sulcus and is sutured to the sclera by using 10-0
polypropelene sutures.
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ANTERIOR CHAMBER IOLS
Kelman multiflex anterior chamber IOLs can be used in patients who
dont have  uveitis, glaucoma and peripheral anterior synechiae. Peripheral
iridectomy should be performed in these case to prevent pupillary block.
Scleral Fixated Intraocular Lenses: The normal anatomic site of human lens
in the eye is the posterior chamber. The presence of lens in the rotational centre
helps to avoid complications such as pupillary block glaucoma,
pseudophakodonesis, pseudophakic bullous keratopathy. Complications such as
iritis, CME are avoided as the centifugal forces over the lens is reduced and the
ocular contents are stabilised. The optical properties of the eye are improved.
When the lens cannot be placed in the capsular bag to place it in the posterior
chamber it has to be sutured to the sclera or iris.
INDICATIONS
1. Fibrosis of anterior -posterior capsule due to posterior synechiae or
posterior capsular tears.
2. More than three clock hours of zonular disruption
3. Intolerance to contact lenses.
4. When secondary IOL is implanted is to be implaned along with
penetrating keratoplasty
5. To avoid corneal decompensation in young patients
6. when iris fixated lens cannot be used in case without intact iris
diaphragm.
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Parry in 1950 introduced the suture fixated IOL. Scleral sutured IOLs
have a diameter of 6.5 -7mm of the optic to avoid decentration and have eyelets
in the haptic to enable suturing. Surgical technique takes a long time but the
results are good.
METHODS OF SCLERAL FIXATION OF POSTERIOR CHAMBER
LENSES
Classic AB Externo Technique for Ciliary Sulcus Fixation
A technically facile technique of ab externo sulcus fixation was
introduced in 1991 by Lewis. This technique as the name implies prevents
bringing the needle from inside to outside. The meticulous suture placement
can help to avoid the complications such as haemorrhage, reinal detachment
and lens malposition. One point fixation of suture to sclera results in instability
of lens when compared to two point fixation.
Surgical Techniques: Peritomy is done between 4'o clock to 10'o clock
position. Partial thickness limbal based scleral flap which is triangular and of
height 3mm and 2mm width is taken. Through a 7mm coreo scleral wound
complete anterior vitrectomy is performed.  A straight needle with 10-0 suture
is passed through the sclera at 10'o clock position posterior to surgical limbus.
The needle is passed to the pupillary area and once visualised there it is
inserted to barrel of 28G needle on an insulin syringe it is drawn out at th 4'o
clock position. A loop of suture is delivered through the corneo scleral wound
and cut and the free ends are tied to the haptics of lens. The lens is inserted into
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the ciliary sulcus. Then the lens is dialled when the slack from sutures are being
removed. A small bite is taken at the 4-o clock position anterior to the previous
suture exist with 10-0 propylene. Then suture the short end of this with the IOL
fixated suture to get a hybrid suture. Then the long end of this suture is tied
with the hybrid suture as a square knot with four throws. At the 10-o clock
position the same suture technique is done. Then the scleral flaps are closed
and conjunctiva is reapproximated
CLASSIC AB INTERNO TECHNIQUE FOR CILIARY SULCUS
FIXATION
Smiddy described this technique in 1990 and this produced good visual
outcomes and the risk of decentration was reduced. The major disadvantage
was the risk of haemorrhage and insaility due to one point fixation a shelved
limbal incision is created the needle is passed through the sclera at 3-o clock
position 1mm posterior to the limbus. Counter pressure is applied to the sclera
with forceps when suture is being passed at the 3-o clock position. The second
needle is passed at the 9-o clock meridian in the similar manner. Then sutures
are tied and the lens is properly positioned with haptics at 3-o clock and 9-o
clock position.
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SMALL INCISION AB EXTERNO TECHNIQUE FOR CILIARY
SULCUS FIXATION
Lewis technique was modified by Regillo and Tidwell. After inserting
the 10-0 needle with poly propylene suture temporally and retrieving it with
28G needle. The loop is brought out through temporal incision and cut. Then
the free ends of suture are tied to the haptics of foldable silicone lens. Then the
foldable lens is inserted through the corneal incision and placed in ciliary
sulcus with haptics at 3 and 9-o clock position.
KNOTLESS AB EXTERNO TECHNIQUE FOR CILIARY SULCUS
FIXATION
Erylidirim introduced this technique in 1995. Eventhough there are two
lines of sutures at the scleral sites this does not keep the lens stable as two point
fixation cannot be performed with these sutures as the two strands come out
through the same port.
The needle is inserted in the reverse direction after flap creation. The
suture is then pulled with lens dialer through corneal incision. The same
procedure is repeated through other port.. The suture is locked in place. In the
same way other haptic is passed through the loop and with equal pulling force
from either side the suture is tightened. The other part of haptic is also
sutured.8-0 suture can be used as a guide suture through the eyelet to the 10-0
suture.
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AB INTERNO TECHNIQUE WITH TWO POINT CILIARY AULCUS
FIXATION
In this technique a stable two point fixation is achieved as the sutures
exit the sclera ta different sites. Two limbal based partial thickness flaps are
made 180 degree apart. A double armed suture is passed through the ciliary
passed out through the sclera 1 mm behind the limbus. Through the same site
the other needle of the double armed suture is also inserted in the similar
manner and brought out lateral to the previous suture. The haptics is affixed to
the double armed suture through a girth hitch. After centration of the lens in the
ciliary sulcus, the superior and inferior loops are tied as 3-1-1 surgeons knot.
AB INTERNO TECHNIQUE WITH PARS PLANA FIXATION
This technique was introduced by Girard through pars plana fixation
technique. This technique reduces complications such as pigment dispersion,
retinal detachments and haemorrhage. The lens diameter is increased to about
17mm and that of the optic is 7mm and the haptics are at an angle of 10 or 20
degree. It was proposed by Teichman that scleral entry 3-5mm behind the
limbus is necessary for safe pars plana entry
COMPLICATIONS
SFIOL implantation has a 12% risk of complications
Cystoid Macular Edema: 9-36% of patients undergoing SFIOL implantation
may have cystoid macular edema and this is te most common complication of
this surgery.
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Glaucoma: When SFIOL implantation is done along with penetrating
keratoplasty glaucoma can occur and it is seen in 30% of patients.
Lens Decentration: This complication can be found in 5-10% of the patients.
This complication can be avoided by polypropylene suture placement under
tension.
Retinal Detachment: 2.3% of patients with SFIOL can have retinal
detachment.
Uveitis: Diabetics and patients with recurrent anterior uveitis are susceptible to
this completion.
Choroidal Detachment: 3.6% of patients are at risk
Suture Related Complications: Loosening of sutures, suture granuloma and
sutural irritation are the suture related complications.
RETROPUPILLARY IRIS CLAW INTRAOCULAR LENS
The main advantage of this technique is surgical risk and time is
reduced.
Indications
1. Secondary procedure in aphakia
2. post traumatic cataract with zonular dehiscence
3. Zonular dialysis
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4. Traumatic dislocation of lens
5. in toto lens removal with bag
6. Marfan's syndrome
7. Ectopia lentis
Contraindications
? Iris atrophy
? pseudo exfoliation
? Large iridectomy and sphincterotomy
? Uveitis
? Low corneal endothelial count
Surgical procedure
1. Under peribulbar anaesthesia, peritomy is done and adhesions due to
previous surgery separated and the previous scleral section is exposed
2. Sclerocorneal tunnel made and through side port AC is formed through
visco elastic and meticulous anterior vitrectomy is carried out.
3. Another side port is made opposite to the previous sideport so that both
are at 90 degree to the main wound
4. Pupil is constricted byintra cameral pilocarpine
5. The optic is held by straight forceps and one haptic taken behind the
pupil and lens enclaved to the iris and an indendation is noted in the iris
6. Similarly with the help of sinskey hook other haptic is also enclaved
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7. AC wash done and the viscoelastic is aspirated
8. Conjunctival repositioning is done
Advantages
? sutureless
? simplicity
? consumes less time
? posterior chamber implantation
Complications
? Iris atrophy
? lens decentration
? pigment dispersion over lens
? alteration in pupil shape
? glaucoma
? lens dislocation
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AIMS AND OBJECTIVES OF THE STUDY
To compare the visual outcome and complications of scleral fixated
intraocular lens lens and retropupillary iris claw intraocular lens implantation.
PRIMARY OBJECTIVE
To determine the technique with superior visual outcome among scleral
fixated intraocular lens and retropupillary iris claw intraocular lens
implantation in aphakia with insufficient capsular support due to:
1. Posterior capsular rent during surgery
2. Large zonular dehiscence >6 clock hours
3.  dislocation of lens due to injury/ spontaneously following lens removal
SECONDARY OBJECTIVE
To determine the technique with more complications
INTRODUCTION
Including pros and cons of the study, technique/ instruments, why it is
done, what is done, how it is done.
Aphakia means absence of natural crystalline lens in the eye. Aphakia
can be due to many causes such as post surgical capsular rent, large zonular
dehiscence due to trauma, dislocation of lens due to injury/spontaneously,
inadvertent dislocated IOL into vitreous cavity and so on. There are many
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choices available for visual rehabilitation of aphakic eyes. Aphakic spectacles
has the disadvantage of causing restricted field of vision, roving scotoma,
magnification of images in which obtaining binocular vision is difficult.
Anterior chamber IOLs has the risk of causing corneal endothelial damage and
glaucoma. Placing the IOL in the posterior chamber decreases risk of bullous
keratopathy, damage to corneal endothelium and angle structures. SFIOL offers
superior optical rehabilitation than ACIOL but it has the disadvantage of suture
related complication, cystoid macular oedema, longer duration of surgery, IOL
decentration. Posterior chamber iris claw lens ,because of its retropupillary
position cause less endothelial damage, methodically easier, requires less time
and safer compared to SFIOL. But there are also certain disadvantages like
pupillary deformity, disenclavation and iris atrophy. This study is conducted to
analyse the visual outcome and complications of SFIOL and retropupillary iris
claw lens to find the efficacy of each lens compared with other.
All patients included in this study will be completely evaluated
preoperatively and will be subsequently subjected to scleral fixated lens and
iris claw lens implantation and post operative follow up will be done at 1,2,4,
and6 weeks, 3 ,6 and 12 months.
Methodology (Materials & Methods)
This prospective interventional study will be conducted in RIOGOH,
Egmore, Chennai for a period of 1 year.
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Subject Selection: 50 patients (25 for each technique) based on inclusion
criteria will be registered and evaluated subsequently for 1 year.
Complete pre operative evaluation will be done. Under strict asepsis
scleral fixated lens and Iris claw lens implantation will be done. Post
operatively the patients will be prescribed topical antibiotic – steroid Eye drops
for six weeks. On first post operative day measurement of visual acuity and slit
lamp examination will be done. Patients will be followed up at 1,2,4,6 weeks
and 3,6 & 12 months. On each follow up visual acuity, slit lamp examination
IDO, OCT, IOP measurement will be done and complications if any noted
managed accordingly.
Inclusion criteria: Aphakic patients with insufficient capsular support due to
posterior capsule rent during surgery, large zonular dehiscence >6 clock hours,
and dislocation of lens due to injury/ spontaneously following lens removal.
Exclusion criteria: Patients with endothelial cell count <1200 cells/cu.mm,
vision not improving with aphakic correction, macular disorder, retinal
detachment and corneal opacity.
Screening procedures/Visits
History of surgery and injury in detail
Visual acuity using Snellen’s acuity chart
Specular microscopy
Slit lamp biomicroscopy of anterior segment
A scan Biometry
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Keratometry
Intraocular pressure using GoldmannApplanation tonometer
Direct and Indirect ophthalmoscopy
Bscan ultrasonogram
Optical coherence tomography
Follow up Procedures / Visits: 1,2,4,6 weeks,3,6 months and 12 months
Assessments of Parameters : Improvement in visual acquity, intraocular
pressure, position of IOL, complications, IDO for posterior segment
examination and OCT to rule out cystoid macular edema.
RESULTS:
To analyse the following factors:
1. Visual acuity better in which type of iol implantation
2. Complications such as striate keratopathy, iritis, IOL decentration,
cystoid macular edema, raised IOP, vitritis more in which type of iol
implantation
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RESULTS
Patients were allocated to two groups of 25 each. Group A – SFIOL and
Group B – Iris claw lens implantation
AGE DISTRIBUTION OF PATIENTS
TABLE NO. 1: Age Distribution of Patients
S.No
Age of the
Patients
(in years)
Group A(SFIOL) Group B (IRIS CLAW)
Number Percentage(%) Number
Percentage
(%)
1 20- 30 2 8 3 12
2 30-40 6 24 4 16
3 40-50 6 24 5 20
4 50-60 9 36 10 40
5 60-70 2 8 3 12
CHART NO. 1: Age distribution of patients
Age distribution of patients
In the study mean age of patients in Group A (SFIOL) was 46.96 yrs and
Group B (IRIS CLAW) was 47.96 yrs.
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SEX DISTRIBUTION IN BOTH GROUPS
TABLE 2: Sex Distribution in both groups
Sex
No. of patients
Group A
(SFIOL)
Group B
(IRIS CLAW)
 MALE 16 18
 FEMALE 9 7
CHART NO.2: Sex Distribution in both groups
GROUP A (SFIOL)
16(64%) patients were males and 9 (36%)were females in this group.
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7
MALES
FEMALES
GROUP B( IRIS CLAW)
18(72%) were males and 7 (28%) were females in this group
LATERALITY:
TABLE NO.3: Laterality
S.No. Eye
No. of Patients
Group A
(SFIOL)
Group B
(IRIS CLAW)
1.  RIGHT 13 10
2.  LEFT 12 15
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13 12
RIGHT
LEFT
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15
RIGHT
LEFT
CHART NO. 3: Laterality
GROUP A (SFIOL)
GROUP B (IRIS CLAW LENS)
Both eyes were equally involved in both Group A (SFIOL) & Group B
(IRIS CLAW).
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DIAGNOSIS AT PRESENTATION
TABLE NO.4: Diagnosis at presentation
S.
No. Diagnosis
No. of Patients Percentage (%)
Group A
(SFIOL)
Group B
(IRIS
CLAW)
Group A
(SFIOL)
Group B
(IRIS
CLAW)
1. Post surgical aphakia 20 20 80 80
2.  Post traumatic cataract 1 1 4 4
3. Post traumatic cataract
with zonular dialysis >180
1 1 4 4
4. Post traumatic anterior
dislocation of lens
1 1 4 4
5. Post traumatic posterior
dislocation of lens
1 1 4 4
6. Post traumatic posterior
dislocation of IOL
1 1 4 4
CHART NO. 4 : Diagnosis at presentation
Diagnosis at presentation
Most of the patients were due to post surgical aphakia 80% in Group A
(SFIOL) and Group B (IRIS CLAW).
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PREOPERATIVE FACTORS
TABLE NO. 5: Preoperative factors
S.
No. Surgery
No. of patients Percentage(%)
Group A
(SFIOL)
Group B
(IRIS
CLAW)
Group A
(SFIOL)
Group B
(IRIS
CLAW)
1 No complications 9 8 36 32
2 Corneal opacity 2 3 8 12
3 Striate keratopathy 0 0 0 0
4 Chronic uveitis 5 4 20 16
5 Cystoid macular edema 0 0 0 0
6 Post traumatic subluxation /
dislocation
2 3 8 12
7 Post traumatic dislocation of IOL 3 2 12 8
8 Spontaneous subluxation/
dislocation of lens
2 2 8 8
9 Diabetes 1 1 4 4
10 Hypertension 1 2 4 8
11 Ischaemic heart disease 0 0 0 0
CHART NO. 5: Pre operative factors
Pre operative factors
Chronic uveitis was the most common presentation in both groups. Group A
(SFIOL) 20% and Group B (IRIS CLAW) 16%.
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TYPES OF SURGERY
TABLE NO. 6: Type of surgery in post surgical aphakic patients
S.
No Surgery
No. of patients Percentage
Group A
(SFIOL)
Group B
(IRIS
CLAW)
Group A
(SFIOL)
Group B
(IRIS
CLAW)
1 ECCE 1 1 4 4
2 SICS 20 19 80 76
3 PHACO 2 3 8 12
4 PPV WIT NUCLEUS
REMOVAL
1 1 4 4
5 PPV WITH IOL
REMOVAL
1 1 4 4
CHART NO. 6 : Type of surgery in post surgical aphakics due to pc rent
Type of surgery in post surgical aphakics due to pc rent
In post surgical cases most of the cases were SICS in both Groups. Group A
(SFIOL) 80% and Group B (IRIS CLAW) 76%.
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BLUNT INURY
SHARP INJURY
MODE OF INJURY
TABLE NO. 7: Mode of injury in post traumatic patients
Mode of injury
No. of patients
Group A
(SFIOL)
Group B
(IRIS CLAW)
 Blunt injury 3 4
 Sharp injury 2 1
CHART NO. 7 : Mode of injury in post traumatic patients
GROUP A (SFIOL)
5 patients presented after trauma. Among this 3 (12%)were from blunt trauma
and 2 from penetrating injury(8%)
GROUP B (IRIS CLAW)
5 patients were post traumatic. 4 (16%) were due to blunt trauma and 1(4%)
were due to sharp injury
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DURATION BETWEEN TRAUMA/ CATARACT SURGERY AND LENS
IMPLANTATION
TABLE NO. 8: Duration between trauma / cataract surgery and lens
implantation
Duration(in months)
No.of patients
Group A
(SFIOL)
Group B
(IRIS CLAW)
 0-2 months 21 22
2-4 months 2 1
4-6months 1 1
>6months 1 1
CHART NO.8: Duration between trauma /cataract surgery and lens
implantation
Duration between trauma /cataract surgery and lens implantation
In both groups most of the patients presented within 2-4 months. Group A
(SFIOL) 84% and Group B (IRIS CLAW) 88%.
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PRE OPERATIVE VISUAL ACUITY
TABLE NO. 9: Pre operative visual acuity
S.No Visual acuity
No. of patients
Group A
(SFIOL)
Group B
(IRIS CLAW)
1 6/6-6/12 0 0
2 6/18-6/36 0 0
3 6/60-4/60 6 5
4 <3/60 19 20
CHART NO. 9: Preoperative visual acuity
Preoperative visual acuity
In Group A (SFIOL) 19(76%) patients had V/A <3/60 and 6 patients(24%) had
V/A 6/60-4/60
In Group B (IRIS CLAW) 20 (80%) patients had V/A < 3/60 and 5 (20%)
patients had V/A 6/60-4/60
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TABLE NO.10: Pre operative slit lamp examination
S.No. Slit lamp findings
No. of patients
Group A
(SFIOL)
Group B
(IRIS CLAW)
1 Ant subluxation of lens 1 2
2 Iris pigment dispersion 13 14
3 Corneal opacity 2 3
4 PXF 2 1
5 Corneal edema 1 1
6 Uveitis 4 2
7 Iris atropic patches 1 1
8 Retained cortical matter 1 1
CHART NO. 10: Preoperative slit lamp examination
Preoperative slit lamp examination
The most common preoperative slit lamp finding was iris pigment dispersion in
both groups 13(52%) patients in Group A & 14(56%) patients in Group B.
59
Normal
PVD
Dislocated nucleus
Dislocated IOL
RD
Vitritis
0
2
4
6
8
10
12
14
16
18
20
GROUP A
GROUP B
B-SCAN FINDINGS
TABLE NO.11: Pre operative B -scan findings
S. No B Scan Finding
No. of patients
Group A
(SFIOL)
Group B
(IRIS CLAW)
1 Normal 18 19
2 PVD 5 4
3 Dislocated nucleus 1 1
4 Dislocated IOL 1 1
5 Retinal Detachment 0 0
6 Vitritis 0 0
Preoperative B-scan in Group A was normal in 18 patients, showed PVD
in 5 patients, dislocated nucleus in 1 patient, dislocated IOL in 1 patient. In
Group B B-scan in 19 patients was normal, showed, PVD in 4 patients,
dislocated nucleus and IOL in 2 patients respectively
CHART NO.11: Preoperative B scan findings
Preoperative B scan findings
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TABLE NO.12: Postoperative B-scan findings
S.no B-scan findings
No.of patients
Group A
(SFIOL)
Group B
(IRIS CLAW)
1 Normal 16 22
2 PVD 7 2
3 Retinal detachment 0 0
4 Vitritis 2 1
CHART NO. 12: Postoperative B-scan findings
Postoperative B-scan findings
GROUP A - Postoperative B-scan was normal in 16 patients, showed PVD in 7
patients, vitritis in 2 patients
GROUP B - postoperative B- scan was Normal in 22 patients, showed PVD in
2 patients, vitritis in 1 patient
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ENDOTELIAL CELL COUNT BY SPECULAR MICROSCOPY
CHART NO. 13: pre op endothelial count on specular microscopic
examination
POSTOPERATIVE ENDOTHELIAL COUNT IN BOTH GROUPS
The mean post operative endothelial count was 1953.36 in Group A (SFIOL),
and 2061.68 in Group B (IRIS CLAW).
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DURATION OF SURGERY FOR LENS IMPLANTATION:
CHART NO. 14: Duration of surgery for lens implantation
Duration of surgery for lens implantation
In Group A most of the patients (12 patients) 48% were operated within
60 minutes and 2patients (8%) were operated within 90 minutes. In Group B 18
patients(72%) were operated within 30 minutes and 2 patients(8%) were
operated within 90 minutes. Comparing both groups Iris claw lens implantation
consumed less time than SFIOL implantation
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POSTOPERATIVE COMPLICATIONS
TABLE NO. 13: Postoperative complications
S.
No Postop Complications
No. of patients Percentage(%)
Group A
(SFIOL)
Group B
(IRIS
CLAW)
Group A
(SFIOL)
Group B
(IRIS
CLAW)
1 No complications 7 16 28 64
2 Striate Keratopathy 4 2 16 8
3 Iritis 5 3 20 16
4 Corneal
decompensation
1 0 4 0
5 IOL decentration 2 1 8 4
6 IOL disenclavation 0 0 0 0
7 Sutural irritation 1 0 0 0
8 Cystoid macular
edema
2 0 8 4
9 Retinal detachment 0 0 0 0
10 Rise in IOP 1 1 4 4
11 Endophthalmitis 0 0 0 0
12 Vitritis 2 0 8 4
13 Alteration in pupil size 0 2 0 8
14 IOL dislocation 0 0 0 0
64
N
o 
co
m
pl
ic
at
io
nc S
K
iri
tis
co
rn
ea
l d
ec
om
p.
IO
L 
de
ce
nt
ra
tio
n
IO
L 
di
se
nc
la
va
tio
n
su
tu
re
 ir
rit
at
io
n
C
M
E
R
D
IO
P
 ri
se
E
nd
op
ht
ha
lm
iti
s
Vi
tri
tis
A
lte
re
d 
pu
pi
l
IO
L 
di
sl
oc
at
io
n
0
2
4
6
8
10
12
14
16
18
GROUP A
GROUP B
CHART NO. 15: Postoperative complications
Postoperative complications
During Postoperative period all patients were monitored for
complications. 7 (28%) patients in Group A were free of complications whereas
in Group B 16 (64%) were free of complications. Complications like iritis
(20%), striate keratopathy (16%), IOL decentration (8%), Vitritis (8%) & CME
(8%) were more in Group A (SFIOL) than Group B (iris claw lens) in which
iritis was 12%, striate keratopathy (4%), IOL decentration, & vitritis was 4%
each.
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PREOPERATIVE & POSTOPERATIVE VISUAL ACUITY COMPARISON
TABLE NO.14: Comparison of preoperative& postoperative visual acuity
in both groups.
S.
No.
Visual
Acuity
Pre -op Post-opIst week
Post-op
4th week
Post-op
6th week
Group
A
(SFIOL)
Group
B
(IRIS
CLAW)
Group A
(SFIOL)
Group
B
(IRIS
CLAW)
Group A
(SFIOL)
Group
B
(IRIS
CLAW)
Group A
(SFIOL)
Group
B
(IRIS
CLAW)
1 6/6-
6/12
0 0 0 12 6 18 14 22
2 6/18-
6/36
0 0 19 8 15 5 10 2
3 6/60-
4/60
6 5 5 4 3 2 1 1
4 <3/60 19 20 1 1 1 0 0 0
CHART NO. 14: Comparison of preoperative & postoperative visual
acuity in both groups.
Comparison of preoperative & postoperative visual acuity in both groups
      Comparison of visual acuity in both groups at the end of 6 weeks revealed
56% improving to V/A of >6/18 in Group A and 88% improving to >6/18 in
Group B.
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Column 3
SUCCESS OF SURGERY
CHART NO.17: Visual outcome after 6 weeks in both groups
The success rate in Group B iris claw implantation was 88% when compared
to Group A SFIOL (56%)
CHART NO.18: Refraction after 6 weeks of surgery
Refraction after 6 weeks of surgery
The refraction was more towards myopic side in both groups.
TABLE NO. 15: Comparison of visual acuity between Group A (SFIOL)
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and Group B (IRIS CLAW LENS)
S.NO V/A Group A
(SFIOL)
Group B
(IRIS CLAW)
1 >6/18 14 22
2 <6/18 11 3
The chi squire value for this data is 5.73 for which the P value is 0.02
which is significant. Visual outcome significantly improved in Group B (iris
claw lens patients) than Group A (SFIOL) with p value < 0.05.
BCDV
Mean and SD
Group A
(SFIOL)
Group B
(IRIS CLAW)
Preoperative mean 1.42+-0.26 1.44+-0.26
Postoperative mean 0.45+-0.27 0.22+-0.26
TABLE NO. 16: Comparison of complications between Group A(SFIOL)
& Group B ( IRIS CLAW LENS)
S. No Complications Group A(SFIOL)
Group B
(IRIS CLAW)
1 _ 7 16
2 + 18 9
The chi squire value for this data is 6.52 for which the P value is 0.01
which is significant. Complications were significantly low in Group B (iris
claw lens) patients than Group A (SFIOL) with p value < 0.05.
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CLINICAL PHOTOGRAPHS
IRIS CLAW LENS IMPLANTATION
Case 1: Post Traumatic Zonular Dialysis
Pre-operative Post-operative
Case 2: Post Surgical Aphakia
Pre-operative     Post-operative
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SCLERAL-FIXATION OF IOL
Case 1: Post Traumatic Subluxation
Pre-Operative Post Operative
Case 2: Post Surgical Aphakia
Pre-Operative Post-Operative
POST OPERATIVE COMPLICATIONS
   Ovalisation of pupil (Group B)  Iritis (Group A)
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DISCUSSION
Both SFIOL and iris claw lenses have been the most popular type of
IOLs for visual rehabilitation of patients with inadequate capsular support
following cataract surgery, large zonular dialysis, spontaneous or post traumatic
subluxation or dislocation of lens. But the purpose of this study is to know the
best technique that offers the best visual outcome with lowest complication rate
50 eyes of 50 patients were selected 25 for each technique according to
inclusion criteria in this study .In our study patients were allocated to two
groups Group A (SFIOL) and Group B (IRIS CLAW LENS). The mean age of
patients in Group A (SFIOL) was 46.96 yrs and Group B (IRIS CLAW) was
47.96 yrs. Thus this study is an age matched study. Mean age of presentation in
Farahi8 et al was 56 +/-10 years.
Our study included 34 males (Group A (SFIOL) -16 & Group B (IRIS
CLAW) -18) and 16 females (Group A- 9 & Group B -7). Since males most are
the earning members in the family and occupational injuries are more in them
they are more than females in this study.
In our study both eyes were equally affected. In Rao and Sasidharan et al
study both eyes were equally affected. The mean follow up period was 12
months. In Gonnerman7 et al study the mean follow up period was 5 months.
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In both groups A (SFIOL) & group B(IRIS CLAW) the most common
presentation was aphakia due to cataract surgery (80%). Among this most
patients have undergone SICS in both groups 80% in Group A (SFIOL) & 76%
in Group B (IRIS CLAW). Among post injury cases most common mode of
injury was blunt injury (Group A-3 & Group B-4).
In our study most of the patients from both groups presented within 2
months of surgery or trauma (Group A-21 & Group B-22). Most of the patients.
in Group A (SFIOL) -16 underwent secondary implantation and in Group B-19
(IRIS CLAW) patients underwent primary implantation. There were no
significant intraoperative complications in both groups comparable to Hara et
al study9.
In Group A (SFIOL) most of the patients (12 patients) 48% were
operated within 60 minutes and 2patients (8%) were operated within 90
minutes. In Group B (IRIS CLAW) 18 patients (72%) were operated within 30
minutes and 2 patients (8%) were operated within 90 minutes. Comparing both
groups Iris claw lens implantation consumed less time than SFIOL
implantation. This is comparable to Hara et al study9 in which mean surgical
time for scleral fixated lens was 49.7+/- 18.9 mts and for iris claw lens was
20+/-8.9 mts.
 In Group A (SFIOL)  mean preoperative BCVA -1.42 + -0.26 and mean
postoperative BCVA was-0.45+-0.27. In the Group B (IRIS CLAW) mean
preoperative BCVA was -1.44+-0.26 and the mean postoperative BCVA was -
72
0.22+-0.26 and this is comparable to Schallenberg6 et al. Among 25 eyes in
ICIOL group 22(88%) patients achieved a final BCVA which was comparable
with Schallenberg6 and better than Mohr A4 and Gonnerman7.
The success rate was defined as V/A>6/18 and in our study 22 (88%)
eyes in Group B (IRISCLAW LENS) and 14(56%) in Group A (SFIOL)
achieved a BCVA >6/18.
Farrahi8 et al compared ICIOL vs SFIOL in which mean post op BCVA
in ICIOL group was 0.44+/-0.24 which was 0.22+-0.26 in our study and for
SFIOL it was 0.61+/-0.25 LOGMAR which was0.45+-0.27 in our study. In
our study 16 patients in Group B (IRIS CLAW) had no complications whereas
only 7 patients in Group A (SFIOL) had no complications. The mean
postoperative endothelial count was 2061.68 in Group B (IRIS CLAW) and
1953.36 in Group A (SFIOL).
Alteration in pupil shape was found in 2 (8%) patients in ICIOL group
as opposed to no patient in SFIOL group. Tight and asymmetrical fixation of
haptic results in horizontality of the pupil and this was less than that observed
by Gonnerman7. In our study there was no significant difference in post
operative IOP in both Group A (SFIOL) was (16.46+/2.28) and mean
postoperative IOP in Group B (IRIS CLAW) was (16.50+/-2.80). 1 patient from
each group had elevated IOP which was transient and there was no clinically
significant secondary glaucoma as observed by Gonnerman7 and Baykara10 et
al.
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CME was present in 2 patients in Group A (SFIOL) as opposed to no
patients in Group B (IRIS CLAW). According to Gonnerman7 incidence of
macular edema was 8.7%.Sutural irritation and IOL tilt were suture related
complications observed in GROUP A and was seen in Group A (SFIOL) and
not in Group B (IRIS CLAW).
Retinal detachment did not occur in both groups which is same as other
studies. Thus 16 (64%) patients from Group B (IRIS CLAW) were without
complications compared to 7 (28%) patients in Group A (SFIOL).
SFIOL and IRIS CLAW both have statistically comparable results as far
as post operative visual outcome is concerned but IRIS CLAW lens has slightly
higher percentage of patients with better visual acuity. Iris claw lenses also
have lesser rate of complications which were harmless and treatable. The
retropupillary iris claw implantation is a good alternative in case of insufficient
capsular support. The easy implantation and short surgical time can replace the
scleral fixated IOL as the method of choice.
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LIMITATIONS OF THE STUDY
Long term follow up is required to study complications like IOL
decentration because of the small sample size, many factors assessed were not
statistically significant.
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CONCLUSION
In our study both groups were age and sex matched.40-60 yrs were the
core age group to get operated. Both SFIOL and IRIS claw implantation are
safe and effective techniques. But best visual outcome and reduced
complication rate is achieved in Group B.
Complications like iritis, vitritis, CME are more observed in Group A
than Group B and this can be attributed to prolonged duration of surgery in
Group A .the success rate was 88% in GROUP B compared to 56% in Group A.
This also can be attributed to the ease of lens implantation and reduced
duration of surgery and absence of suture related complications in Group B.
The post operative refraction in both groups was on themyopic side.
 However a thorough pre operative examination, meticulous surgical
technique and treatment of complications following surgery is always essential
to get the best possible outcome in either group.
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PROFORMA
NAME :
AGE/SEX :
COMPLAINTS :
PAST HISTORY : Cataract surgery/trauma/spontaneous
dislocation/ duration between the event and IOL
implantation/ DM/HTN
DIAGNOSIS :
RE LE
VA with aphakic correction
BCVA
TENSION
DUCT
BP
RBS
A-SCAN
K READING
SLE
FUNDUS
B-SCAN
SPECULAR MICROSCOPY
OCT
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SURGERY TECHNIQUE : SURGEON :
DURATION:
POSTOPERATIVE EXAMINATION:
VISION WITH PH RE LE
TENSION
SLE
FUNDUS
SPECULAR MICROSCOPY
OCT
B SCAN
POST OPERATIVE COMPLICATIONS:
Striate keratopathy/ iritis/corneal decompensation(<500 cells)/cystoid
macular edema(oct)/ retinal detachment/ transient rise of IOP/endophthalmitis/
vitritis/iol decentration.
AT DISCHARGE- VISION
RETINOSCOPY
SIGNIFICANT DETAILS
FOLLOW UP-1,2,4,6 weeks, 3 ,6 & 12 months
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KEY TO MASTER CHART
SEX
M MALE
F FEMALE
COMPLIANCE
DF DEFECTIVE VISION
PAST HISTORY
CATARACT SURGERY 1
TRAUMA 2
COLLAGEN VASCULAR DISEASES 3
SPONTANEOUS DISLOCATION 4
DIAGNOSIS
POSTERIOR CAPSULAR RUPTURE DURING SURGERY 1
POST TRAUMATIC CATARACT 2
POST TRAUMATIC CATARACT WITH ZONULAR
DIALYSIS
3
POST TRAUMATIC ANTERIOR DISLOCATION OF LENS 4
POST TRAUMATIC POSTERIOR DISLOCATION OF
LENS
5
POST TRAUMATIC POSTERIOR DISLOCATION OF IOL 6
SURGERY
PRIMARY 1
SECONDARY 2
NO. OF PRE-OP FACTORS
YES 1
NO 0
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CORNEAL OPACITY CO
YES 1
NO 0
CHRONIC UVEITIS CU
YES 1
NO 0
TRAUMA
YES 1
NO 0
TYPE OF SURGERY
ECCE 1
SICS 2
PHACO 3
PPV 4
MODE OF INJURY
BLUNT 1
SHARP 2
B-SCAN
NORMAL 1
PVD 2
DURATION OF SURGERY
20-30 MINUTES 1
30-45 MINUTES 2
50-65 MINUTES 3
75-90 MINUTES 4
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IOP
NORMAL 0
RAISED 1
STRIATE KERATOPATHY SK
YES 1
NO 0
IRITIS
YES 1
NO 0
IOL DECENT RATION
YES 1
NO 0
CME
YES 1
NO 0
VITRITIS
YES 1
NO 0
ALTERATION IN PUPIL SIZE:
YES 1
NO 0
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VISUAL ACUITY
6/6-6/12 1
6/18-6/36 2
6/60-4/60 3
?3/60 4
SUCCESS
YES 1
NO 0
